Immobilized sample amplification for quantitative determination of retroviruses.
Immobilized sample amplification (ISA) is a novel method for amplification, detection, monitoring, and quantitative determination of nucleic acids from a minute amount of sample. We present here a novel quantitative ISA assay for retroviruses using a replication-defective recombinant retrovirus as a model retrovirus. Samples, as small as 5 to 10 microl or as large as 1 ml or more in volume, are readily immobilized on a nylon or polyester matrix. Retroviral RNA is directly amplified following the rehydration of the immobilized samples, thus eliminating the needs for retroviral RNA extraction. An ISA assay of a 10-microl viral sample generates results equal to or better than that of RT-PCR on equivalent amount RNA isolated from larger sample volumes. Recovery of RNA from small volumes, such as 10 microl, is almost impossible, whereas ISA assay detects retroviruses from as small as 1 to 5 microl of viral samples containing 10(4) cfu/ml determined by colony-forming assay. Extraction of RNA from a small amount of infectious viral samples not only is a difficult, biohazardous procedure, but also introduces random errors which contribute to variability in viral quantitation. Since the ISA method eliminates the isolation/extraction of the nucleic acids, it significantly shortens the handling time for the biohazardous materials and simplifies the procedure for analyzing small quantities of biological samples. This method detects less than 10 infectious retroviral particles as determined by both colony-forming assay and electron microscope studies. The format and protocol of this quantitative ISA assay can be easily automated to fit into numerous platforms, thus making it attractive for laboratory automation.